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B SECRET 3340
UNITED STATES
ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION

OAK RIDGE OPERATIONS
P.0.BOXE AREA CODE 615

OAK RIDGE, TENNESSEE 37830 TELEPHONE 483-8611
July 18, 1977

C. A. Keller, Assistant Manager
for Operations

INTERIM STATUS - Hg z

1. A few hundred fish were collected from Poplar Creek and the Clinch
River this Spring and specimens are being analyzed -- data expected
within a month or so.

2. TVA has informally agreed to our proposal to include the Poplar
Creek area in their ongoing Hg study and have requested ORNL be
omitted. Formal confirmation (Krinkel to Hart) is expected shortly.
They requested sediment data and this was provided.

3. Preliminary revised analyses of New Hope Pond effluent indicate very
low levels of Hg are present. Y-12 is presently investigating the
several influent sources. Even if found, none are expected to be
significant.

4, The Y-12 Hg inventory which has been completed and reviewed,
concludes no further excavation is warranted. Pending the results
of the activity described in 3. above, we agree. A copy of the
inventory is attached.

5. ORGDP is preparing an EIS and Y-12 is preparing an EIA -- both at
HQ request. We believe the Hg-in-fish and sediment problem should
be included only in Y-12's EIA.
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"UNION CARBIDE CORPORATION

NUCLEAR DIVISION
P. 0. BOX Y, OAK RIOGE, TENNESSEE 137830

CARBIDE

Unitad States Energy Research and Development
Adminlstration, Qak Rlidge Operations

Post Offlica Box E

Oak Ridge, Tennessee 37830

Attention: Mr. H. D. Hickman

Gentlemen:

UNCLASSIFIED VERSION OF

S o

June 9, 1977

Mercury lnvenfory’ar Y-12 Plant 1950 throuagh 1977

Attached Is the Information you requested regarding mercury releasas [n the

Y-12 arsa.
review.

Also attached fs additional information to support this mercury

Pleasa let us know If further Information Is desired.

OWS: Jal

Attachments: '"Solvent Losses through
Vent!lation Exhaust Systems, Bldg.
9201=-5" (C)

"Estimated Mercury Losses in Creek
Waters 1955 through 1975" (CUQ)

Distribution, Series A:
Copies 1-5: H. D. Hickman
-6: D. J. Bostock(Y=-12RC)
7: J. M. Case
8: R. F. Hibbs '
9: R. G. Jordan
10t J. D. Mctendon
tt: C. J. Parks
12: R. D. Williams

Distribution, Series C:

#H. D, Hickman, DOE-ORO .

Very truly yours,

J. M. C3se, Plant Manager
Oak Ridge Y-12 Plant
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SUMMARY

The Y-12 Plant was invoived with the hand!ing of productlion quantities of
mercury from 195Q through 1963. The maximum inventory in the Plant was
during 1956-1957 - 1}

ted
De./& [2.4 million pounds has

r
olTher been lost or is material unaccounted for.

Known losses are:

(L3N}

I. Alrborne losses

2. Craek losses

3. Recorded spiils

4. Dellberate overage In bottling of Y-12 mercury for GSA

Material unaccounted for:

l. Saivage stilil In 9201-4

2. Anflc{pafed ovaerage in 9201-4 Inventory

3. Mercury carried out on equipment during 9201-5 stripping operations

4. Mercury retained in the extract or "talls" material during !Ithium
processing

5. Probabla shortage of mercury In the original inventory when the system
wag charged by Rust Englneering Company

The majority of the mercury which was releasad to the environment occurred
during early operatlons cf the Colex Procsss, 1955 through 1958. This
material was discharged elther to the air, lost to the creek (approximately
230,000 pounds), or lost in the earth.

The airborne losses were raducad to practically zerc In 1958. The creek
losses have been less than the minimum detectable lImit sinca 1963. Thera

?;ve not been any earth losses reported sincs operations were terminated in
66.

Current practices and proceduras for the bottling of the existing Inventory
minimize the possiblility of any creek or earth losses. Alr losses contlinue
+o be minimal. Processaes are being developed to prevent the loss of any
mercury whan the remaining procsss equipment Is washad and stripped from
Bullding 9201-4.
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CCNCLUSIONS

|. Sased on the past ten years data, |t appears In the future the creaak
lossas will not exceed the drinking standard for watar.

2. In comparing loss data at the source (9201-4 and 9201-5) and the creek
data leaving Y-i2 with the approximate or actual dats of known lossas
to the earth, there Is no evidencs that these ground losses had or have
reached Poplar Craek.

5. gased on.tha water quallty leaviag Y=12 In the past 14 years by effluent
sampling, It Is concluded that losses to the earth are contalined in the
_shala beneath the spill locations.

4. |f the soll from the creek ware axcavated In a strip 20 ft. wide, 20
miles long, and to a depth cf 12 lnches, it would totally destroy the
creek and would remove less t+han 4,000 pounds of mercury.

5. After Inspection of all {dentlified spill locations, I+ Is felt that
no further excavation Is warranted.

RECCMMENDAT ONS

l. It 1s reccﬁmended +hat moni*oring for total soluble mercury In the
gast fork of Poplar Creek be continued.

2. Limited data on soil samples are avallable from the east fork of Poplar
Creek. It s recommended that sof| samples be taken on an annual baslis
to determine the rate In which the soil In the creek 1s being purged of
mercury.

3. If 1s recommended that soi! samples be taken In future major excavations
of areas that nad large quantities of mercury usad and/or lost. This
would determina If salvage operations are warranted.

4. A survey was made of mercury prccessing areas, known mercury spill
locations, and the mercury storage area with the following recommendations
being made:

a. 81-10 - Yisible mercury should be cleansd up and the mercury trap
and sett!ing basin cleaned.

b. 9201-5 - One small area contaminated with mercury was found. This
will be cleaned up.

¢c. lIncrease clean-up activities in the Feed Prep./Extraction and the
Evaporator areas. Orain equipment and pipe lines in the same
manner that the cascade equipment is being emptied. . This will
jeave the.entire building in a "drip free" cendition untll final
stripping !s initiated. e L
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Mercury storage (Bulflding 9720-26) - No changss are recommended.

9201-2 - The basement area of thls bullding was examined In thosae
areas whare known spills and excavation had taken placa. No visible
mercury was seen.

-
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INVENTORY BALANCE
Total mercury raceived In Y=-i2

8ottled prior to 1977

Estimate of ovarage when filling bottlas'

Estimate of material removed in 9201-5
stripping?

Recovered by fallory Battery Company

Estimata from decommission of facillity

Marcury In extract prcduced3

Book Inventory 9201-4 Oscamber 31, 1976

Estimated Inventory error4

Estimated hold up in 9201-4 salvages

Estimated hold up In 9201-4 equipment®
Total estimated 920{-4 Inventory

June 9, 1977

De)eiad

Measurad loss 9201-5 March, 1966 49,855—'
Cresk losses through 19727 (soluble) 235,000
Creek losses through 19645 (entrained, estimated) 235,000
Mercury In sludge removed from New Hope Pond 7,200
- Alrborne lossas 1955 through |963'0 30,000
Total mercury accounted .for De| e.é e d \
Total mercury unaccounted for 1,880,699

lY--l2 bottling procedure calls for $111ing bottles to 76 pounds -0+2 ounces

2All aquipment ramoved from 9201-5 had some mercury contamination

R)

Deleted

7Creek lossas 1955 to present

8No ana[ys(§ravallable on entralned material. Estimated to be squal to soluble
mercury ‘ ) -

9Averagejagalys!s of sludge removed from New Hope Pond

Léfféﬁ?ﬂfrCf*[iff!e*fc distribution-dated March-4
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HISTORY

|. Development and Pilaot Facitlitles

a. Bullding 9733-2 - Davelopment facility for the Elex Procsss
(Electrical Exchangs). Operated 1950 and 1951.

Mercury Inven'rory[ ﬁg/ efé--€¢ ] ]

€ftluent control - This facility had a stesl sump or trag installed
In the floor drain system befors entering the storm sewer. This

+rap was routinaly checked and emptied. This system was incorporated
on all of the future development and pllot facilities. Except in the
avent of gross spllls, It proved effective in preventing metaillc
mercury from entering the creek.

Lossas -Thera were no major losses reported.

b. Building 9733-1 - Development facility for t+he Orex (Organic Exchangs).
Operatad 1951 and 1952.

M“wwimwMW-ljbﬁ/ﬁfkld 1

Effluent control -~ Same as 9733-2.

Lossas - There wers no major losses rsported.

c. Building 920i-2 - Pliot plant for The Elex Process and for fﬁe Colex
(Column Exchange) Process. Operated September, 1951 through 1955.

Marcury inventory - De/e f(;d |

This building housed several pilot plants and equipment. test facilltles
over the four-year period and was Y-12's first involvement with
significant quantities of mercury. Ouring the operation of the
differant facilitles there was a total loss of 108,000 pounds. Major
recovery aperations were conducted by excavation of dirt from the
basament of this building. Visible mercury was collected from the
dirt. The rest of the dirt was stored and later procassed through the
Nichols Hershoff furnace at Bullding 81-10. At one time racovery
attempts were made by manually digging at the storm sewer dlscharge

+o the.creek. (N. K. Barnander). There was very liftle mercury
racoverad In this attempt.

Although there was a large amount of material unaccounfab1e as a
rasult of operations, there is no record of any one large spill
+hat was lost to the environment.

d. Building 9202 -Pilot plant for the Orex Process. -Buildling .operated
. April, 1953 through May, 1954.

araury iewvery = | Deleled
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Operations in +his buflding were of the same magnitude 2as t+he 9201-2
facilitles. Estimated lossas were 50,000 pounds. There wers no
major splillis racorded; however, when 3 mercury invenfory showed a
significant loss and [+ had not been racoverad in the trap outside
the building, the storm sewer petween the building and the trap was
excavated and an attempt to recover +he marcury was made. The dirt
from the racaovery cperaticn was etored for later processing in the
Michols Hershoff furnace. (A. D. Ryan).

2. Production Plants ’ _ . =

3

9204-4 Elex Production Piant operated 1953 through Spring, 1956.

Maercury Invenfory[:{z)lefi7L6Lci' ] At the end of the program,
the Inventory showed 2 toss of 71,000 pounds. The design of this
operation reduced the probabilify of major spills. The majority of
the process equipment was on the upper levels of the building and
spills could be cleaned up before getting to the outside. Thers
were occasional spitls in the salvage recovery area in the basement,
some of which could have been lost to the storm drain or to the
earth through cracks in the floor.

9201-5 Colex Production Plant. Oparated lanuary, 1955 +hrough
February, 1959, and partial operations were rasumed for a Lithium-7
production run in December, 1962 through May, 1963. The building
was stripped of process equipment In 1965 and 1966.

original -design pravided Ezgzﬁizyse?fllng +anks to collect procsss
overflows to prevent loss of mercury to the creek. The system was
scon modified to also catch alt of the building floor drains. All
bul tding effluent was pumped to 3 neutralizing sump south of the

bul lding where it was periodically pumped to the storm sewer.
Davelopment studies resulted in minimizing the ¢low to this sump and
using I+ as 3 sett!ling basin with a continuously monitored overflow.

Ourlng the Initial bullding startup, +thera wers numerous mercury and
amalgam spills in the building. Although the volume of tha spills
was not recorded, recovery operations were considered to be effective
put it must be assumed that mercury was lost both to the ground and
+o the storm sewer system.

Thare were three known spills of mercury on the ground outside of

9201-5 and two major spills Inside the building during this period
whare mercury Is known fto have besn discharged to the environment.
These will be discussed {n detall later.

9201-4 Colex Production Plant. Operated June, 1955 through
December, 1962. The design of this building was similar to that

of 9201-5. Process and waste treatment improvement parallelf#nqsa-
in 9201-5. The major auxiliary operations (Fead Prep., Extract, and
Evaporation) for poth buildings were conducted at 920]-4.
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There were no reported major spiils to the environmeat at this
-building. Process spills and leaks wars similar In nature and
magnitude as those In 9201-3.

d. Bullding 81-10 - This facllity was constructad in 1956 and 1957.

-Operations were Intermittently from March, 1957 through May, 1962,
This faciiity was daesigned to recover mercury from solld wastas by
evaporation and condensation.. The primary feedstocks for the

. faclliity were flliter solids (both lithium carbonate and paowdered
graphite), decomposaer grapghite, flcor swespings, "sludge® (solids
racoverad from satt!ing tanks), and contaminated dirt (from _
axcavatina outside or around sgills) #]

Dt’,)t’%f’d |+ The facility was

'consfrucfed on a concrate pad with the drains belng coillected in

a concrate marcury trap. All of the effluent from this facility
flowed through the trap fo a settling basin before being dischargaed
to the creek.

Lossas to the surrounding area were experienced through cracks in
the concrete, water leaving the facillity, and airborne icssas.

3, Spills

Thera were flve major splills durlag the Y-12 operations where mercury
was releasad to the environment. Thesa ars In addition to the lossas
reported for 9201-2 and 9202.
a. Summer, 1955

200-400 gallons (22,500 - 45,000 pounds).

Northeast corner, 9201-5.

Conditlion - Plugged decomposer,[
Deleted |

Recovery - Visible mercury shoveled off of ground (earth). Backhoes
brought In to excavate. Orums of salvage dirt later processed at
8'-’00 (To w. ROb‘ﬂSOﬂ, Go WC Eva;‘lS).

b. Oecember 3{, 1953
1,000 - 1,500 gatlons (113,000 - 170,000 pounds).

" South end of Crane Bay 6 (linside) 9201-5.

Condition - Ruptured expansion joint / D
-~ -Mercury sprayed through south end of build:ng.

-Recovery - All visible mercury recovered nns-de building. Scme
r:mercury raleasad through basement of fan rccm “floor.

Wi G, WIVNA.T e,
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USERDA

C.

d.

a.

X

=9= Juna 9, 1977

Summer, 1956
200-800 gallons (22,500 - 90,000 pounds).
Lost on ground at morcury.dumptng station.

Condltion - Improper valving while transferring mercury from 9204-4
to 920t-4 and 920i-3.

. Racovery -~ Visible mercury racovered by manually shove!f;g up surfacs
dir+. Excavation by backhoes., The dirt excavated was storad in drums

and fater fed to Nichols Hershoff furnace at 8i{-10. (J. E. Smyrl).
Summer, 1956

200-800 gallons (22,500 - 90,000 pounds).

Lost on ground north of First Street at ramp entering 9201-5S.

Conditlon - Improper valving while fransferr!ng mercury from 9201-5
to 9201-4.

Recovery - Vislble mercury recovered by manually shovelling and
vacuuming. - Excavation by backhoes with dirt drummed and later
fad to 81-10. (J. E. McNabb, W. H. Hubbs, D. W. Smith).
March, 1966

890 gallons (100,000 pounds).

9201-5 Fan Rooms E and F.

Condlt+lon - Leaky "slght glass™ on storage fanks.

Recovery - Visible mercury recovered by vacuuming and sweeping

[ _DelrTr a [
Core drillad In basement to locate remaining mercury. No significant
quantity was located. .

This spill documentad in United States Atomic Energy Commission repcrt
of tnves?lgaflng comm{ttee, "Loss of Mercury at the Y-12 Plant," dated
1966.

4, lossas. .. . e

Alrborne losses - Durlng operations, 2 maximum of 30,000 pounds have
been lost as alrborne lossas. (Letfer J. C. Littie: fo distribution
dafed March 4, 1956). Calculated quantity is based ‘on' ‘Alpha-5
opera*;ons of 400 days at 20 pounds/day and 1100 days at 5 pounds/day;
_Algha=-4 operations of 250 days at 20 pounds/day and 2200 days at

5 pounds/day. .
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b. Cresk-lossas - Creak losses of mercury totaled 470,000 pounds through
1962, with an additional 5,000 pounds being lost through 1972. Since
1972, lossas have been less than |8 pounds/year. (Letter J. M. Napler

——=-to 0. W. Smith dated March 3, 1977).

c. Spllls = An estimate of losses to the earth is difficult to establish;
howavar, . from the Inventory balance this loss could. be as much as
.. - },880,699 pounds. The sum of unrecoverad mercury from the five spilis
i3 estimatad between 150,000 and 225,000 pounds. Ny
INVENTORY SHORTAGE
Ouring the charging of the Colex System (920l-4 and 9201-5) in 1955, Rust
Englneering Company emptied/” o] e T~ . _ [flasks of mercury. This
operation was done over a period of 6 to 8 months. Although the recelving
vouchers showad the quantity of flasks received to be correct, thers was
some comment made at that time (undocumented) that some of the flasks were
only partiaily full or empty at the.time they were emptied.

I+ is felt that thers was an Initial Inventory shortage at the fime the
system was filled; however, no finits number Is being assigned for this
shortage. The following avidence Is offared to support this conclusion.

l. As early as 1958 when tha flrst mercury was being flasked and returned
to GSA leaky flasks wera found. Thesa flasks were discarded.

2. Ourlng storage, It was found that some of the accepted flasks (20-25 psi
praessure tast) wers "laakers" and these wers removed from Y-l2 storage

upen detactlone.

3. Thesa flasks were the same ones that the mercury was recelved in and
had been In storage throughout the world for an undetermined pariod.
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